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Three Doses of an mRNA Covid-19 Vaccine 
in Solid-Organ Transplant Recipients

To the Editor: A weak immune response to 
two doses of vaccine against severe acute respi-
ratory syndrome coronavirus 2 (SARS-CoV-2) has 
been observed in recipients of solid-organ trans-
plants.1,2 Severe cases of coronavirus disease 2019 
(Covid-19) have also been reported in transplant 
recipients who had received two doses of vac-
cine.3 These reports prompted the French Na-
tional Authority for Health to recommend the 
use of a third dose in immunosuppressed pa-
tients.4 Here, we report the humoral response in 
a group of 101 consecutive solid-organ transplant 
recipients (mean [±SD] age, 58±2 years; 69% were 
men) who were given three doses of the messen-
ger RNA vaccine BNT162b2 (Pfizer–BioNTech). 
The group included 78 kidney-transplant recipi-
ents, 12 liver-transplant recipients, 8 lung-trans-
plant or heart-transplant recipients, and 3 pan-

creas-transplant recipients. The first two doses 
were given 1 month apart, and the third dose was 
administered 61±1 days after the second dose. 
The time between transplantation and the initia-
tion of vaccination was 97±8 months. Immuno-
suppression was due to the use of glucocorti-
coids (in 87% of patients), calcineurin inhibitors 
(in 79% of patients), mycophenolic acid (in 63% 
of patients), mammalian target of rapamycin in-
hibitors (in 30% of patients), and belatacept (in 
12% of patients). The levels of antibodies to 
SARS-CoV-2 spike protein were assessed in all the 
patients with the use of the Wantai enzyme-
linked immunosorbent assay (Beijing Wantai Bio-
logical Pharmacy Enterprise).5 Antibody titers are 
expressed as the ratio of the sample signal to a 
calibrator-assigned cutoff signal (the signal-to-
cutoff ratio). According to French law, because this 

Figure 1. Immunogenicity.

Panel A shows the prevalence of anti–severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) antibodies be-
fore and after vaccination in the study population. Panel B shows anti–SARS-CoV-2 antibody titers before and after 
vaccination in the study population.
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was an anonymous retrospective study, institu-
tional review board approval was not required.

The prevalence of anti–SARS-CoV-2 antibod-
ies was 0% (95% confidence interval [CI], 0 to 4; 
0 of 101 patients) before the first dose, 4% (95% 
CI, 1 to 10; 4 of 101 patients) before the second 
dose, 40% (95% CI, 31 to 51; 40 of 99 patients) 
before the third dose, and 68% (95% CI, 58 to 
77; 67 of 99 patients) 4 weeks after the third 
dose (Fig.  1). Among the 59 patients who had 
been seronegative before the third dose, 26 (44%) 
were seropositive at 4 weeks after the third dose 
(mean [±SD] signal-to-cutoff ratio, 690±293). All 
40 patients who had been seropositive before the 
third dose were still seropositive 4 weeks later; 
their antibody titers increased from 36±12 be-
fore the third dose to 2676±350 1 month after 
the third dose (P<0.001). Patients who did not 
have an antibody response were older, had a 
higher degree of immunosuppression, and had a 
lower estimated glomerular filtration rate than 
patients who had an antibody response (see the 
Supplementary Appendix, available with the full 
text of this letter at NEJM.org). As of this writ-
ing, Covid-19 had not developed in any of the 
patients after they received the three vaccine 
doses. No serious adverse events were reported 
after the administration of the third dose, and 
no acute rejection episodes occurred.

This study showed that administration of a 
third dose of the BNT162b2 vaccine to solid-organ 
transplant recipients significantly improved the 
immunogenicity of the vaccine, with no cases of 
Covid-19 reported in any of the patients. How-

ever, a large proportion of the patients remain at 
risk for Covid-19. Barrier measures should be 
maintained, and vaccination of the relatives of 
these patients should be encouraged.
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